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VISCERAL MANIFESTATIONS OF EPILEPSY
The generalized convulsion or grand mal attack of epilepsy usually presents
such a striking picture of somatic motor phenomena that signs and symp-
toms involving visceral and other autonomic functions, while present, are
overshadowed. Within the grand mal seizure there usually occur cardio-
respiratory, gastro-intestinal, urinary, and other autonomic symptoms.
Prior to a grand mal seizure there may be a visceral aura. This is often an
epigastric or abdominal sensation and may occur in as often as 20 per cent
of the patients. During a grand mal seizure patients become cyanotic, have
disordered respirations, tachycardia, occasional vomiting, involuntary defe-
cation and urination, sweating, increase in blood pressure and pupillary
changes. Some of these symptoms may persist after the main portion of
the seizure, and there may be a fever, especially in children.
Aside from these manifestations, occurring in some relation to a grand
mal seizure, there are many instances of visceral phenomena representing
in themselves the major portion of a seizure state. These often occur in
patients with seizures in the psychomotor group. Psychomotor seizures are
characterized usually by auras of anxiety and visceral symptoms followed
by alterations in consciousness associated with many varied complex feel-
ing and thinking states and automatic somatic and autonomic motor be-
havior. These phenomena are associated with at least a partial amnesia. In
many instances a sequence of motor events may occur, evolving in brief
phases. First, there may be arrest or suspension of activity with perhaps a
simple nonrepetitive movement. This is followed by repetitive, stereotyped
automatisms with little variation from seizure to seizure such as swallowing,
sucking or chewing, and movements of the arms and legs. The third phase
consists of automatic acts of varying complexity often associated with vis-
ceral symptoms. These automatic acts are semipurposeful, usually inappro-
priate, bizarre, involving an interplay with the environment and determined
in part by psychological factors. The activities in this latter phase often
may appear to merge into normal behavior. This type of seizure complex
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represents a major example of partial epilepsy wherein certain discharges
occur involving focal areas of the cortex or subcortex of the brain (espe-
cially the temporal-limbic system and its connections) and there is only a
partial disturbance of consciousness. In many instances the visceral mani-
festations so dominate the picture that the patient may have as a presenting
complaint symptoms involving gastro-intestinal, genito-urinary or cardio-
respiratory systems. Often, these symptoms are diagnosed as due to local-
ized visceral disease rather than originating as a partial seizure discharge,
and in addition the common association of these symptoms with a picture
of bizarre behavior or mental activity may lead to a diagnosis of a
psychiatric disorder.
It is the purpose of this paper to present certain selected cases illustrating
the varied visceral manifestations which may occur as the result of an epilep-
tic discharge, to describe the associated electroencephalographic patterns,
and to indicate how these manifestations fit into different types of seizure
discharges.
MATERIALS AND METHODS
The cases have been selected from the Seizure Clinic at the Yale-New Haven
Medical Center. All have had thorough medical and neurological evaluations, including
apppropriate x-ray studies and serial electroencephalograms, the latter often during
sleep and photic activation. Nasopharyngeal or basal electrodes were particularly
helpful in delineating temporal lobe foci in the adult patients. No patient had a known
specific structural or metabolic lesion of the nervous system. Most of the cases have
had psychological and psychiatric evaluations, and in many instances, especially with
the adult patients, sodium amytal interviews were conducted in order to obtain further
detailed recollections concerning experiences during seizures.
Case I: M.V. Age 18. This boy has been followed since the age of four. At the age
of two and a half he began to have spells of sleepiness, frontal headaches, retching and
vomiting, and fever to 102 to 1040 F. Between the ages of four and five he had many
electroencephalograms, a ventriculogram, and a pneumoencephalogram, all of which
were normal. He would have as many as three of these spells per day each lasting up
to one hour. In 1946 at the age of eight, his EEG showed the first abnormalities with
spikes coming from the right temporal region (Fig. 1). As time went on, the frequency
of the seizures decreased spontaneously and there was never any evidence of definite
response to anticonvulsant medication such as phenobarbital and dilantin. Psychological
factors were reviewed in great detail and did not lead to any significant insight into the
symptoms. At the age of 15 he was given dexadrine, his attacks finally were eliminated,
and the EEG became normal.
Case II: J.V. Age 9. This patient is a sister of the above young man. She began to
have seizures at the age of fifteen months following an episode of chickenpox. Her
spells were originally characterized by generalized rigidity, putting the left arm above
the head, crying, and some alteration of consciousness. Her hands and feet were often
a bluish-black color during the spell. Aside from several of these episodes, she had one
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generalized convulsion with total loss of consciousness. Her EEG was normal and she
was treated with phenobarbital which controlled the seizures. Six years later she began
to have episodes associated with generalized headaches, nausea, pain in the stomach,
and a fever of 102 to 1040 F. During some of these spells she would have either
flushing of the face or pallor. She usually remained drowsy for almost an hour during
these episodes, and there was no total loss of consciousness.
Case III: C.N. Age 8. This child has a history of intractable paroxysmal abdominal
pain followed by psychomotor seizures since the age of one a!nd a half. The child was
jaundiced at birth due to erythroblastosis and had jerking movements of the extrem-
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FIG. 1. Electroencephalogram of Case 1. Focal spike discharge from the right
temporal region at age eight, four years after onset of seizures.
ities and lethargy for three days. At the age of 15 months she had a febrile convulsion
associated with probable exanthem subitum. Shortly after this she began to have
seizures which have remained about the same in pattern. Often she would have five
episodes a day but has had clear periods of two to four weeks. She has an aura of
severe abdominal pain lasting for somewhat less than a minute and she clutches her
abdomen. There is momentary staring and alteration of awareness. She often places
one hand, usually the left, to her face, and there is some cyanosis and occasional
sucking movements of the lips. She has lost bladder control on several occasions.
There is at times incoherent mumbling but no definite speech. She does hear during
the spell and partial contact can be made. The attacks last in duration up to about five
minutes, and the termination is often abrupt. Occasionally, she only has episodes of
severe abdominal pain or discomfort without any of the symptoms. Her electro-
encephalograms have shown only occasional suggestive spike formations, often associ-
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ated with slow waves, from the temporal lobes especially on the left side. In between
her seizures she has a great deal of behavioral difficulty of an impulsive nature. Her
psychological tests showed a borderline intelligence and evidence of central nervous
system dysfunction. She has not responded well to any anticonvulsant medication. At
one time it was determined that during her attacks her stomach "knotted up." She was
given tincture of belladonna and other similar antispasmodic agents to maximum
dosages without any significant effect.
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FIG. 2. Electroencephalograms of patients with psychomotor seizures and visceral
manifestations: temporal lobe foci.'
A. Left middle temporal slow spike or sharp wave focus brought out by sleep
(Case IV).
B. Left middle temporal spike focus during waking state; prominent left anterior
temporal slow spike or sharp wave focus during sleep (Case V).
Case IV: R.G. This ten-year-old boy had a history of febrile convulsions at the ages
of eight months and two years. He began to have psychomotor seizures at the age of
nine characterized by an aura of a peculiar taste in the mouth followed by vomiting
and a speech disturbance. There were aimless movements of the right arm and leg
during the seizure. His EEG is characterized by high voltage slow spikes or sharp
waves from the left middle temporal region (Fig. 2a).
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Case V: A.C. A girl aged six had a history of two months of seizures characterized
first by staring ahead and then vomiting. This was followed by her becoming limp in
all extremities and then she was dazed and confused for several minutes. Her EEG
during the waking state showed occasional intermittent spikes from the left middle
temporal region, but during sleep the spikes increased in amplitude and tended to
predominate from the left anterior temporal and frontal areas (Fig. 2b).
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FIG. 3. Electroencephalograms of patients with psychomotor seizures and visceral
manifestations: bilateral spike-wave discharges.'
A. Bilateral 1X2 to 2 c/sec. spike-wave discharges mainly from the temporal and
occipital regions during light sleep (Case VI).
B. Bilateral synchronous 3 c/sec. spike-wave discharges appearing symmetrically,
mainly from the frontal and central regions (Case VII).
Case VI: J.S. A boy aged four had a one-and-one-half-year history of spells usually
beginning with a headache. During the spell he would sit up, if he were lying down,
or, if he were standing, he would become limp and fall to his knees. This would be
followed by retching or vomiting and then gagging, spitting, or gurgling movements or
sounds for about 15 minutes. His EEG showed bilateral 1¼2-2 cycle per second
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spike and wave discharges appearing mainly from the temporal and occipital regions
(Fig. 3a).
Case VII: H.C. A ten-year-old girl had a history of two years of seizures character-
ized by a dazed look following which the child often would spit, retch a few times, and
wander around the room in a confused fashion. During the seizure she would have a
blank stare and appear to be dazed, disoriented, and out of contact for several minutes.
Following this, she complained of severe midabdominal pain. She had several grand mal
seizures at the age of six. Her EEG contained bilaterally synchronous high voltage
3 cycle per second spike and wave discharges occurring primarily from the frontal and
central regions. There was never any history of petit mal seizures at any time
(Fig. 3b).
Of a series of 25 children between the ages of 1 and 16 with psychomotor seizures'
14 had epigastric sensations as an aura or a sensation just in the beginning of the
seizure, often associated with nausea and vomiting. Four of these children had severe
abdominal pain. One child experienced severe thirst in association with the epigastric
sensation. Pallor or flushing of the face occurred in nine of the children in an early
phase of the attack.
The following adult patients with psychomotor seizures have varied visceral mani-
festations associated usually, but not always, with either unilateral or bilateral temporal
lobe abnormalities in the electroencephalograms.
Case VIII: J.L. This 24-year-old man has seizures characterized at onset by a
choking, gagging sensation. He has stated: "It is hard to breathe, I gasp and choke,
it's a choking sensation in my throat. I also have a funny feeling in my stomach." The
patient also has a peculiar taste and smell in association with the other feelings. His
EEG contains bitemporal random theta activity, unaltered during sleep and not
determined more focally with nasopharyngeal electrodes.
Case IX: F.F. The seizures of this 39-year-old woman are characterized by a
peculiar feeling in the epigastrium going to the head and accompanied by nausea,
gagging, retching, and vomiting of watery material. She is out of contact with the
environment, mumbles, and makes various automatic movements with her hands. Under
sodium amytal she described that the feeling in her stomach was burning and went up
and down from her head to her stomach and vice versa. She feels that this was a little
different from ordinary nausea. She does not recall having a sweaty sensation in
association with this. After each seizure she has a "terrible taste" in her mouth. A focus
of spike activity from the right anterior temporal and basal regions is present in her
EEG, especially during sleep.
Case X: M.H. This 28-year-old woman has psychomotor seizures often preceded by
a peculiar shivering and cold feeling going up and down her body associated with
nausea and mild abdominal pain. Her EEG contains spikes appearing from the right
anterior, posterior temporal, and basal regions.
Case XI: L.R. This 33-year-old woman has severe pains in her stomach at the onset
of seizures prior to the occurrence of visual hallucinations and automatic movements.
She occasionally has urinary incontinence. Her EEG contains only moderate amounts
of random theta activity from all areas, especially the parietal.
Case XII: J.B. This 32-year-old man has psychomotor seizures which were precipi-
tated in the laboratory often by light stimulation. He has severe gastric distress prior
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to the onset of his seizures characterized by dizziness, vertigo, involuntary movements
and generalized automatisms. Only diffuse random theta activity is present in his EEG,
with no further changes brought out during sleep or with basal electrodes.
Case XIII: E.M. A 38-year-old woman has psychomotor seizures preceded by
nausea, an epigastric discomfort traveling up to the head and a feeling of "rolling" in
the stomach. Her EGG is characterized by random theta activity, especially bitemporal.
Case XIV: R.A. This 32-year-old man describes the following sensations prior to all
of his seizures: "The abdominal sensation occurs almost all the time, I believe. It is
a sort of bursting of an inner wall. Perhaps the stomach or part of the intestines, as
though they were actually splitting open. It is quite painful. There is also a feeling of
TABLE 1. AUTONOMIC-VISCERAL MANIFESTATIONS OF EPILEPSY
Gastro-intestinal
Nausea, vomiting
Salivation
Epigastric-abdominal discomfort
Borborygmi-belching
Involuntary defecation
Rising sensations
Sweating
Pilomotor
Fever
Shivering, chill
Thirst
Cardiorespiratory
Asphyxia, choking, cyanosis
Thoracic discomfort
Hyperventilation
Hiccoughing
Tachycardia, palpitation
Heart block
Miscellaneous Autonomic
Paroxysmal hypertension
Blanching or flushing
Erythema, urticaria
Pupillary changes
Genital (priapism, orgasm)
Involuntary urination
fright when this bursting sensation is at its height. After this happens, repetitive
thoughts and talking occur through my mind and I see somebody chasing me." The
patient then has automatisms which he does not remember. His EEG shows a focus of
spikes and sharp waves from the left anterior and posterior temporal region, especially
during sleep.
Case XV: R.S. This 21-year-old male college student has seizures preceded by
epigastric discomfort associated with a great deal of fear. Tense feelings travel "up to
my head." He has a desire to lie down and try to drive out the feelings. After these
sensations he has automatic movements in a dazed, dissociated state of which he has
no recollection. A right posterior temporal theta wave focus has been present in his
EEG on some but not all occasions.
DISCUSSION
Various visceral symptoms as manifestations of epilepsy have been recog-
nized for a long time.' A summary listing of these is shown in Table 1. One
ofthe earliest instances described is by Morgagni,'8 in 1761, of a priest, aged
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68, who had recurrent seizures beginning with a pain in the right hypo-
chondrium followed by a sensation "of a kind of smoke ascending up to the
head," then nausea and vomiting. Morgagni further found that these attacks
could be suppressed by having the patient smell spirits of ammonia. These
symptoms were followed by a generalized convulsion associated with diffi-
culty in breathing, involuntary urination, and a "rarity of the pulse." Slow-
ing of the pulse has been reported occasionally in association with epileptic
seizures. Almost two hundred years later, in 1954, a case was reported'm of
a 71-year-old woman with periodic heart block associated with loss of con-
sciousness. This patient's EEG contained abnormal spike discharges from
the right anterior temporal region.
During the 19th century, visceral symptoms associated with epilepsy were
described in detail by Trousseau'm who discussed these phenomena in differ-
ential diagnosis from cardiac and abdominal disease. Later Jackson,'
Gowers,6'7 and Wilson' presented fuller descriptions and discussed visceral,
especially epigastric, aurae. During the past 20 years a greater understand-
ing of these phenomena has developed from the work of Penfield and
Jasper2 and Gastaut.8 Association of isolated paroxysmal abdominal pain
with abnormal electroencephalograms has been discussed in terms of ab-
dominal epilepsy by Moore,'7 Hoefer,9 and Livingston.' One of Hoefer's
patients had transient intussusception during an attack. In the majority of
these instances, however, the visceral manifestations have been associated
with other, more clear-cut, evidence of the existence of a seizure state,
especially of the psychomotor type. There is also the matter of abnormal
electroencephalograms in over 90 per cent of the cases, especially those with
unilateral orbilateral temporal lobe discharges in adults, and these abnormal-
ities, plus bilaterally diffuse spike and wave discharges, in children.! The
diagnosis of the visceral manifestation as being epileptic, therefore, is infer-
ential except when one can observe paroxysmal electroencephalographic
abnormalities appearing at the same time as the visceral phenomenon, an
unusual, relatively rare coincidence in the clinical evaluation of these pa-
tients. Cases have been described with episodic abdominal pain associated
with synchronous high voltage 2-3 cycle per second waves during attacks
and milder abnormalities in the free periods."' f
Several of the adult patients in our series described an inordinate experi-
ence of fear, especially in association with a preceding gastric sensation as
an aura. This relatively common sequence recently has been commented
upon by Stevens' in her review of the possible "march" of temporal lobe
epilepsy, further emphasizing the strong interrelationship between visceral
sensations and emotional experiences.
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There has been a great deal of neurophysiological investigation concern-
ing the eliciting of visceral phenomena in man and experimental animals by
stimulation of various parts of the brain. Earlier work concerning the auto-
nomic representation in the cerebral cortex indicated that gastro-intestinal
activity could be influenced by stimulation of the motor and premotor
areas. In addition, the localization of autonomic phenomenon in the hypo-
thalamus and adjacent regions of the diencephalon has been well known
FIG. 4. The limbic system and its principle subcortical connections viewed from the
mesial surface of one hemisphere. The connections of the brain stem reticular forma-
tion have been omitted. (From: Penfield, W. and Jasper, H. H.')
since the work of Hess,8 and Ranson and Magoun.2" In clinical investiga-
tions, Cushing' described gastric and duodenal ulcers in patients with
tumors of the diencephalon. More recently, however, the kinds of visceral
phenomena occurring in seizure states have been elicited by stimulation of
that region of the brain now included in the limbic system (Fig. 4). This
represents the old rhinencephalon mostly within the temporal lobe and the
perifalciform areas. Stimulation of these areas in animals and man" i ''
causes changes in blood pressure, respiration, and gastro-intestinal motility
associated with alterations in pupillary size, piloerection, sweating, and sali-
vation. Newer confirming data concerned with visceral functions of the
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brain have been recently reviewed.'5 Observations in man have shown that
changes in gastric motility and upper abdominal pain may be evoked by
stimulation especially of the insula.' Stimulation of the uncus has induced
apnea with marked clouding of consciousness." It is of interest that in 1899
Jacksone reported a case of paroxysmal asphyxia associated with cyanosis
and a dreamy state occurring in a patient without any convulsive move-
ments. However, in instances of paroxysmal visceral pain assumed to be on
the basis of a seizure mechanism the experience of the pain by the patient
may exist without any abnormal visceral activity, such as disordered intesti-
nal or gastric motility. Thus, this type of sensory seizure may be a primary
perceptual disorder of central visceral sensory centers, or a secondary ex-
perience derived from peripheral autonomic dysfunction centrally induced.
The response of these manifestations to anticonvulsant therapy is ex-
tremely variable. If the patient has grand mal seizures in association with
his visceral phenomena, there is usually a response to anticonvulsant medi-
cation and both states tend to be helped. This is less true with psychomotor
seizures. The various paroxysmal visceral manifestations existing alone
often are refractory to anticonvulsant therapy. In instances of excessive
gastro-intestinal activity and paroxysmal abdominal pain, there have been
treatment attempts using antispasmodics, especially of the atropine group
and related synthetics. Usually, no significant results have been obtained.
SUMMARY AND CONCLUSIONS
Varied visceral manifestations involving gastro-intestinal, cardiorespira-
tory, and other autonomic functions may occur with major or minor seizure
states or independently as paroxysmal phenomena. Association with psy-
chomotor seizures of temporal lobe and subcortical origin is most common
along with characteristic electroencephalographic correlations. The visceral
disorder, however, may be experienced either as a primary perceptual dis-
turbance of central visceral sensory centers or as a secondary experience
derived from a centrally induced dysfunction of peripheral autonomic struc-
tures. The anatomic circuits involve mainly the limbic system, motor and
premotor cortex, and the hypothalamus. Therapeutic response to anticon-
vulsant medication or drugs affecting the autonomic nervous system is
inconsistent.
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